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MODERN TRENDS IN THE TREATMENT OF CHRONIC
SUPPURATIVE MIDDLE EAR DISEASE*
By G. D. L. SMYTH, M.D., F.R.C.S., D.L.O.
Royal Victoria and Belfast City Hospitals
WE are now at a most exciting period in the history of otology-you might
even call it a renaissance. Certainly the basic structure of the subject is under-
going vast changes, and to keep in the front line of these changes and the impact
they make is a challenge in itself. Even the theories about the pathogenesis of
chronic suppurative otitis media, unchallenged for one hundred years, are being
critically reassessed.
A patient suffering from this condition usually gives a history of a discharging
ear, often intermittent, frequenitlv beginninig in earl,y life and sometimes accom-
panied by pain. Hearing is impaired to a variable degree, often severely, but
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Fig. 1-Types of perforation of the ear drum.
because this symptom has usually progressed gradually, it causes less concern
than does the discharge. This is particularlv the case when the other ear is normal.
Always in the affected ear, there is a perforation of the drum, and perforations
mlay be classified into two distinct groups (Fig. 1):-
"Benign" perforations which do not reach the drum margin, and usually
indicate only mild chaniges in the middle ear.
"Malignant" perforations which involve the posterior margin of the drum
or the 'attic,' that is the upper I of the drum.
*An address to the Surgical Journal Club, Belfast.
44A perforation of this type is frequently accompanied by chronic inflammation
in the middle ear and mastoid, with granulations, ulceration of the mucosa, and
underlying osteitis. These changes frequently appear to start close to the
perforation, and to extend in time to involve the attic, and its contents, particularly
the incus and the mastoid air cells. The thing which gives these perforations
their sinister character is the frequency with which squamous epithelium migrates
from the perforation edge into the middle ear. In doing this the epithelium
is merely obeying an inherent tendency to cover raw surfaces. Another inherent
characteristic of squamous epithelium is that of desquamation, and as this skin
grows around the middle ear, and into the mastoid air cells, it deposits an
increasing mass of squames in the area. This mass either discharges itself through
the perforation like toothpaste from a tube or it erodes all the surrounding bony
structures which may lead to facial paralysis, labyrinthitis or intracranial abscess.
TREATMENT.
Until recently the treatment of this condition had remained virtually unaltered
for eighty years. When a central benign perforation was diagnosed, discharge
and debris were removed from the meatus and middle ear, and antiseptic solutions
were instilled. On the other hand, surgery has been the treatment of choice for
the ears with marginal and attic drum perforations.
Radical mastoidectomy was performed to remove diseased bone and mucosa,
as well as to eliminate the danger of the expanding mass of squamous epithelium.
The old maestros of Vienna designed and performed the most delicate operations
with gouge and chisel. The skill with which they removed infected cells from
around the labyrinth, without our modern aids such as magnification, is scarcely
credible.
This operation leaves the patient with a cavity in his temporal bone, open to
the exterior through the orifice of the external auditory meatus. Permanent
healing is achieved with difficulty. Recent reports show that even in the best
hands up to 40,per cent. of cavities discharge either continually, or intermittently.
When one remembers that a running ear was the complaint which brought the
patient to the doctor in the first place, it is obvious that a persisting discharge
leads to disappointment. Even when healing does occur, the patient is obliged
to attend the clinic for periodic removal of wax and epithelial debris; swimming
is out of the question. Radical mastoidectomy nmay have cleared up the infection,
but if it did not worsen the hearing it certainly did not improve it. This was
much more serious, both economically and socially, for the patient who had both
ears diseased. However, there were exceptions. A few patients "inexplicably"
did hear well after the operation. In the 30s several otologists, expert in the
fenestration technique, and using binocular magnification, examined the ears of
a few such fortunate patients and interpreted what they saw. They realised that
nature had healed these ears in such a way that a pathway still existed to conduct
sound energy to the inner ear. They recognised that a new vibrating membrane
had been formed from remnants of the drum and middle ear mucosa. This sealed
off an air-containing space in the lower part of the middle ear, in continuity
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0with the Eustachian tube. If the stapes had survived infection and surgery, 'its
head was frequently adherent to the under surface of the new "drum" (Fig. 2, a).
In this case it was postulated that hearing was present because of direct trans-
ference of sound energy from the "drum" to the oval window, through the
stapes. If the stapedial crura were absent, the upper edge of the "drum" was
often adherent to the medial tympanic wall near the lower margin of the oval
window (Fig. 2, b). In this case it was suggested that hearing was present because
of direct stimulation of the stapedial footplate by sound waves. In both situations
the presence of an air pocket in the lower part of the tympanum is an absolute
essential for good hearing. Its importance lies in the fact that sound energy
is conducted through air less quicklv than through tissue. Thus stimulation of
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Fig. 2-Types of natural healing of the middle ear.
1, drum; 2, stapes; 3, cavity; 4, stapes footplate; 5, Eustachian tube; 6, inner car.
(a) The new drum has sealed off the middle ear and is in contact with the stapes head.
(b) Of the ossicles, only the stapes footplate remains. The new drum has sealed' off the
lower half of the middle ear, leaving the footplate exposed to sound waves entering
the cavity.
the windows is aphasic. It seems likely that these two situations can occur only
when considerable amount of drum and mucosa have been spared destruction.
Nature's work having been observed, otologists set about trying to imitate her.
Progress was made in Germany by Wullstein, and later by Zoellner, who began
publishing the results of what they called tympanoplasty in the second half of
the 1940s. Zeiss produced a binocular operating-microscope with magnification
up to 40, and suitably delicate instruments began to become available.
The operations originally described by Wullstein had two absolute pre-
requisites: -First, a healthy Eustachian tube and upper respiratory tract, and,
secondly, adequate cochlear function.
46The operation itself was in two parts.
(1) The removal of what Wullstein termedl "irreversible pathology." By this
he meant diseased bone, granular mucosa, and squamous epithelium.
(Edematous mucosa, not grossly altered, he considered to be in a reversible
state, and tried to preserve it whenever possible.
(2) The reconstruction of the middle ear. The method employed depended
entirely upon what structures remained after the ravages of the disease
and when all "irreversible pathology" had been removed. In all cases a
vibrating membrane was constructcd from free grafts of full thickness
post-aural skin.
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Fig. 3--Wullstein's types 1 and 2 operations.
1, graft overlying perforation; 2, middle car; 3, inner ear.
(a) TYPE 1. The graft is placed on the previously prepared drum remnant so as to cover
the perforation.
(b) TYPE 2. The outer wall of the upper third of the middle car and adjacent drum
have been destroved by disease. The graft is placed on a prepared bed so that it
seals the middle car from the external meatus.
Wullstein classified the following five possible types of reconstruction.
Type I for cases where the only defect is a "benign" perforation of the drum.
In this the graft is placed on a bed prepared by removing the epithelium from
the drum surface and a few millimetres of the surrounding meatal wall (Fig. 3, a).
Type 2 for cases in which the perforation is "nmalignant," i.e., posterosuperior
and marginal or in the attic part of the drum. A portion of the annulus has
been either destroyed by disease or, being infected, is removed surgically. There
is no mastoid disease. In this type the graft is laid on a bed prepared as in the
Type 1 operation. It frequently lies in contact with, and becomes adherent to
the head of the malleus and the incus, because of the lack of annular bone. This
may result in restricted ossicular mobility (Fig. 3, 6).
47Types 3, 4, and 5 are designed for cases with more extensive disease
necessitating preliminary modified radical mastoidectomy. The tympanic re-
construction is carried out as part of the operation.
Type 3 in an ear in which, after the removal of all "irreversible pathology"
from the middle ear of the ossicles, only the stapes remains. The graft is placed
anteriorly and inferiorly on a bed piepared by removal of epithelium from the
meatus and the drum remnant. It extends across the middle ear, in contact with
the head of the stapes, on to the medial wall of the mastoid cavity.
Type 4 for cases in which the stapedial crura have been destroyed by disease.
The graft, laid on a bed prepared as in the Type 3 operation, extends across the
lower half of the middle ear, including the round window niche, so that its
upper edge reaches the inferior margin of the oval window. The footplate of the
stapes thus lies exposed to sound waves in the cavity. Type 3 and 4 operations
are designed to imitate "nature's tympanoplasty" (Fig. 1, b and c).
Type 5 for cases where, as in the preceding group, the stapedial crura are
absent, but in addition, the footplate has become fixed by fibrosis or osseous
overgrowth. In this case the graft is placed as in the Type 4 operation. Later,
when the graft and cavity are healed, the lateral canal is fenestrated, as in the
Lempert operation for otosclerosis. This provides a port of entry for sound
energy into the inner ear.
The following table shows the results obtained with these operations in some
American, German, and British Centres.
AUTHOR TYPE 1 TYPE 2 TYPE 3 TYPE 4
Wullstein ... 96%o (322) ... 86%0 (196) ... 80% (490) ... 68% (280)
Beales ... 70% (17) ... 23%/ (13) ... 62% (21) ... 50% (8)
Proctor ... ... 63% (57) ... 52% (44) ... 28% (60)
Schuknecht ... 82%, (40) ... 80% (17) ... 66% (44) ... 42% (58)
Thorburn ... 82%/0 (17) ... 790%/ (19) ... 48% (56) ... 26% (23)
Livingstone . 73%/ (26) ... 44%/ (16) ... 56% (59) ... 20% (37)
% gaining socially adequate hearing. Number of cases in brackets.
One interpretation of these results is that extensive disease necessitates a less
physiological operation with less hope of useful hearing. The curse of extensive
disease is scar tissue and adhesion formation which immobilises the ossicles or
obliterates the air-containing space in the lower part of the middle ear-both
with equally devastating effect on hearing.
Various methods are used in an attempt to prevent the formation of adhesions.
For instance, oxidised gelatin, soaked in solutions of antibiotic and hydrocortisone,
is placed between raw mucosal surfaces, in the hope that these will have healed
before the gelatin is absorbed. Again, raw areas in the middle ear have been
grafted with conjunctiva, antral mucosa, and even amnion, but without great
effect. Frequently separation of raw surfaces can be secured by means of a
polythene tube positioned at operatio,n to lie across the floor of the middle ear,
48forwards through the Eustachian tube and out through the anterior naris. Not
only docs its physical presencc keep the lavers apart but air can be blown up
the tubc daily. This produces movemnent of the drunm and ossicles and so dis-
courages the formation of adhesions. The tube is withdraxvl through the nose
at the cnd of three months.
The uncertain behaviour of skin grafts has been another unsatisfactory feature
of Wullstein's operations. An embarrassingly large number of these fail to settle
completely in their new cnvironment, forming crusts and exudate. Others behave
well for a variable time, even up to one year, then break down without warning.
Wullstein cut his graft so that it extended backwards from the middle ear to
line the larger part of the mastoid cavity. He hoped that this would result in
more stable healing of the cavity. Experience everywhere has shown that this
method and all other forms of grafting aggravate the cavity problem.
These criticisms are not intended in any way to denigrate the very great
achievements of Wullstein, but rather to show that there is still a very great
deal to learn about the problem-there is a hard core of patients with extensive
disease, for whom Type 3 and Type 4 operations are unlikely to prove success-
fuLl. The need to find alternative methods has been more widely recognised in
America than in Europe-possiblyr because there the German influence is less
powerful. It is to the U.S.A. and to a lesser degree to Scandinavia that we are
now looking.
Some of these new methods, at present in use in Belfast, with, so far, encouraging
results, are wvorthv- of mention. For example, drum repair can be accomplished
by inserting a square of vein or periostium below the perforation so that it acts
as a scaffolding for regenerating epithelium and mucosa. This frequently
heals the perforation almost without scar. Partly eroded ossicles, instead of
being thrown away, can be taken out of the ear, cleaned up and repositioned.
In this way', a gap in the lever system mav be closed and a Type 1 or
2 effect achieved instead of a Type 3. Again, where no stapedial crura are
present, an incus or malleus can be used to connect the drum to the footplate
and so avoid a Type 4 operationi. Used in this wav, the ossicles quickly get a
blood supplx fronm the mucosa with which they are in contact. What is more,
the hearing results are encouragingly better. Again, a lever system can frequently
be kept by bridging gaps in the ossicular chain wvith polythene or stainless steel
wire. As far as possible the normal position of the drum is maintained. This
results in fewer adhesions between the drum and the medial tvmpanic wvall,
together wvith more normal vibrating characteristics.
I have obtained the following resuilts by combining these methods with the
techniques of XVullstein. (In this series the Tvpe I group includes those cases
in xvhich prostheses have been used to close gaps between the incus and stapes.)
TYvPE TYPE 2 TYPE 3 TYPE 4
820O (26) ... 800% (11) ... 60%0/., (33) ... 50%/,(10)
g/ gaining socially adequate hearing. Number of cases in brackets.
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pThe great problem of the unhealed mastoid cavity is likely to become less,
partly because we can now actually obliterate the cavity by swinging a pedicled
flap of temporalis muscle iinto it, and partly because, in fact, we are making
fewer cavities than before. We have realised at last that, in the early stages, the
disease can often be dealt with from the middle ear without opening the mastoid
air-cell system at all.
In conclusion, it must be emphasised that not every patient with chronic
suppurative otisis media is a candidate for tympanoplasty. Rather it should be
reserved for two particular groups:-
(1) Those with bilateral disease, where hearing improvement is highly desirable.
(2) Those with "benign" perforations for whom a career in the armed forces
or swimming, and aquatic sports generally, are very important.
I should like to take this opportunity to thank Mr. MacLaughlin, Mr. Hunter, Mr. Craig,
and Mr. McCrea for giving me the time and opportunity to become interested in this
fascinating problem.
REVIEW
THE ORIGIN OF MEDICAL TERMS. By Henry Alan Skinner, M.B., F.R.C.S. Sec'ond
Edition. (Pp. 420; figs. 350. 100s.) London: Bailliere, Tindall & Cox, 1961.
THE purpose of this book is to facilitate the medical student and others in finding the
meaning of standard medical terms, particularly those used in the basic sciences of Anatomy,
Physiology and Pathology. Such a reference book has become more necessary since the
medical student has discarded the study of Latin and Greek, and the meaning of many of
the words and phrases which he meets in his everyday reading has become more than ever
before 'Greek' to him.
There are brief historical sketches of many of our predecessors who have given their names
to structures and syndromes. The earliest representation of the serpent and staff is surely
not that of Aesklepios since similar emblems are to be found in some of the temples of
healing in Sumaria. It is interesting that these latter show two snakes and not the single
snake of the Greek god.
It is a book useful to students, and promises many an interestinig hour for those who have
time to browse in it. J. H. B.
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